Endothelial nitric oxide synthase enhancer for protection of endothelial function from asymmetric dimethylarginine-induced injury in human internal thoracic artery.
Endogenous nitric oxide synthase inhibitor asymmetric dimethylarginine is a cardiovascular risk factor that is elevated in patients with coronary artery disease. We hypothesized that novel endothelial nitric oxide synthase enhancer AVE3085 might improve the endothelial function altered by asymmetric dimethylarginine in the human internal thoracic artery. Cumulative concentration-relaxation curves to acetylcholine (-11 to -5 log mol/L) were established in left internal thoracic artery rings (n = 65) from 27 patients undergoing coronary artery bypass grafting in precontraction induced by U46619 (-8 log mol/L) in the absence or presence of asymmetric dimethylarginine (100 μmol/L) or AVE3085 (30 μmol/L). Protein expressions of endothelial nitric oxide synthase and levels of superoxide anion production were detected. Maximal relaxation induced by acetylcholine was significantly attenuated by asymmetric dimethylarginine (12.7% ± 2.3% vs 35.3% ± 5.0% in control; P < .05) and significantly restored by AVE3085 (23.4% ± 2.8%; P < .05). AVE3085 also markedly restored endothelial nitric oxide synthase expression (0.29 ± 0.008; P = .012) reduced by asymmetric dimethylarginine (0.05 ± 0.04 vs 0.36 ± 0.03 in control; P = .014). Increased superoxide anion production by asymmetric dimethylarginine (2.97 ± 0.25 vs 0.51 ± 0.10 relative light units/[s/mg] in control; P < .05) was inhibited by AVE3805 (0.62 ± 0.104 relative light units/[s/mg]; P < .05). AVE3085 may restore endothelium-dependent relaxation reduced by asymmetric dimethylarginine through upregulation of endothelial nitric oxide synthase expression and inhibition of production of superoxide anion in human internal thoracic artery. These findings provide new insights into endothelial protection of coronary bypass grafting vessels to improve long-term patency of grafts.